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Quaternary alloys of the form Mg y Zn 1-y Te 1-x Se x have recently attracted considerable research attention focused on doping effects, band offsets, and lattice matching between the II-VI components involved [1] . There exists an interest in possible applications for opto-electronic devices [2] , partly because their energy gaps (2.2-3.6eV) and lattice constants (5.67-6.37Å) cover wide ranges. These materials belong to a broad class of highly mismatched alloys (HMA) in which the metallic anions (Te in this case) are partially replaced by much more electronegative atoms (i.e., Se). The most wellstudied group of HMAs is the IIIV 1-x N x alloys in which the more electronegative N replaces less electronegative, more metallic As [3] , P [4] or Sb [5] atoms. The electronic structure of such alloys is to a large extent determined by the interaction between the highly localized level of N and the extended states of the N-free host matrix [6] [7] [8] . In IIIV 1-x N x alloys the electronic structure of the conduction band near the Γ minimum is well described by a band anticrossing (BAC) model [6] . The BAC model predicts two new x-dependent subbands with dispersions produced by the hybridization of the two original states,
where C LM is the matrix element coupling the localized and extended states, E L is the energy of the localized level, and E M (k) is the energy of the conduction band states of the host semiconductor matrix. In alloys, E M (k) is the conduction band energy determined from an interpolation between end-point compounds within the virtual crystal approximation (VCA). In InGaAsN alloys, the two spectral signatures corresponding to E + and E -have been observed and their dependencies on x and applied hydrostatic pressure have been measured and shown to be in quantitative agreement with Eq.(1) [8] .
We have shown recently that the BAC model applies also to group II-VI HMAs.
The composition and pressure dependence of the band gaps of ZnTe 1-x S x and ZnTe 1-y Se y alloys were measured and shown to be in agreement with Eq.(1) with the localized S and Se states located at E S =2.6 eV and E Se =2.85 eV with respect to the valence band maximum of ZnTe [9] . 3 Here we extend these studies to Mg y Zn 1-y Te and and Mg y Zn 1-y Te 1-x Se x alloys to determine if band anticrossing effects are found in alloys with electronegativitymismatched cations (i.e. Mg and Zn). Also, as is seen from Eq.(1) the strength of the anticrossing interaction depends on the location of the localized level relative to the band edges of the host matrix. Quaternary alloy systems create the possibility to vary the band energies and thus the energy difference between the anion localized level and the conduction band minimum. It is important to determine the applicability of the BAC model to this system. Our results show that, indeed, for the anion mismatched systems the anticrossing interaction is entirely controlled by the location of the conduction band relative to the localized level. We also find that alloys with significant electronegativity difference on the cation sites do not show any unexpected effects and are well described within the VCA.
Single crystals of Mg y Zn 1-y Te 1-x Se x alloys with (x, y)=(8%, 10%), (0, 18.5%), and (4%, 0) were grown by the vertical gradient freezing technique. The crystals were unintentionally doped with oxygen. Details of the growth method and the alloy composition determination are described elsewhere [10] . The samples were mechanically polished into small chips with ~100 × 100 µm 2 in size and a thickness of ~10 µm, and mounted into gasketed diamond anvil cells for the application of hydrostatic pressure.
The applied pressures were calibrated by the standard method of monitoring the red shift of the ruby R1 line.
The optical absorption measurements were performed using a 0.5m single-grating monochromator and an UV enhanced silicon photodiode. Photoluminescence (PL) signals resulted from the excitation by the 476.5nm line of an argon laser or the 325nm line of a He-Cd laser and were dispersed by a 1m double-grating monochromator. It is evident from Eq. (1) that an analysis of the experimental data in terms of the BAC model requires knowledge of the composition and pressure dependence of E L and E M . It has been shown previously that energies of highly localized levels remain constant on an absolute energy scale [11] . This means that their energy can be deduced from the known band offsets in a given alloy system [12] .
To determine the pressure dependence of the localized level we have measured oxygen-related photoluminescence (PL) with unintentionally O-doped ZnTe 0.99 Se 0.01 . The PL spectra recorded at 30K at different hydrostatic pressures are shown in Fig.(2) . The broad emission band at low energies (1.8-2.1eV) is associated with the oxygen impurity [13] . The band edge emission at higher energies with its phonon replicas is also clearly seen. The broad, smooth features at higher energies are due to impurity luminescence from the type-I diamonds in the diamond anvil cell. It is clear from It is also clearly seen in Fig.(3) 
